Probing the electronic structure and conformational flexibility of individual light-harvesting 3 complexes by optical single-molecule spectroscopy.
We present fluorescence-excitation spectra of individual light-harvesting 3 (LH3 or B800-820) complexes of Rhodopseudomonas acidophila at 1.2 K. The optical single-molecule studies were employed to investigate the electronic structure as well as the conformational flexibility of the individual pigment-protein complexes. The optical spectra resemble those of individual light-harvesting 2 (LH2) complexes, in agreement with the structural similarity of both types of complexes. Although variations among the LH3 spectra are large, there is a distinct difference in the spectral features of the 800 and 820 nm region that appears in all the complexes studied. In the B800 region 4-6 narrow bands are present whereas in the B820 region a limited number of relatively broad bands are observed. These observations can generally be interpreted in terms of localized excitations in the 800 nm region and delocalized excitations in the 820 nm region. The observed heterogeneous spectral behavior, especially in the B820 band, indicates that the B820 pigments of LH3 are sensitive to light-induced local conformational changes. It is suggested that a rotation of the C(3)-acetyl chain of a BChl a pigment bound to the beta-subunit of the light-harvesting complex is the origin of the conformational flexibility and affects the optical properties of the whole pigment-protein complex.